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(54) METHOD OF MANUFACTURING INK FOLLOWER FOR WATER BASE BALLPOINT PENS 



(57) A method of manufacturing an ink follower for 
water-base ballpoint pens, in which a thickener is con- 
stant in dispersibility for each manufacturing lot and vis- 
cosity variation is smad and in which minute bubbles 
present in the thickener contained in the ink follower are 
removed, the method involves the step of unlformizing 
the thickener at any temperature in the range of 40 **C to 
130 °C. preferably, in the range of 100 "C to 130 **C. 
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Technical Field 
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[0015] The lubricant grease Is usually used only for lubricating, and is, therefore, made to have high structural vis- 
cosity and yield value lest the oily constituent of the grease drip from a point where the grease is applied. On the other 
hand, the ink follower for a water-base ballpoint pen is held in a reservoir with no opening except its rear end, and is 
used In an environment in which there is no sliding matter except itself. Therefore, the structural viscosity and yield 
5 value of thejnk follower may be low. It would rather be correct to say. that It is necessary for the ink follower to be low in 
structural viscosity and yield value in order to follow the ink smoothly. 

[0016] Fine particulate powder such as inorganic thickener (particulate silica, alumina or titanium dioxide), inor- 
ganic or organic pigment and fine resin particulate, which gains structural viscosity In liquid, generally shows a lower 
thickening effect and a lower yield value when it is well-dispersed. 

10 [001 7] The solvent used for the base oil for the ink follower is selected from polybutenes. liquid paraffin, highly puri- 
fied mineral oil such as spindle oil. silicone oil such as dimethyl polysiloxane and methyl phenyl polysiloxane and so on. 
They do not dissolve in a water-base ink, and has only a small volatile loss. They generally have a better wetting prop- 
erty with resins, such as polypropylene, polyethylene and so on, used for an ink reservoir than that of water-base Ink. 
Thus the consumption of the ink is easy to recognize. 

75 [0018] Polybutenes and silicone oils, though some kinds of them are highly volatile, can withstand for two years or 
more at room temperature If their volatile loss is not more than about 0.2% by weight under a J IS C-2320 method at 
98''C for five hours. 

[001 9] The volatility of polybutenes largely depends upon their molecular weight. Polybutenes with average niolec- 
ular weight more than about 500 may satisfy the above volatile loss. 
20 [0020] Since the volatile loss of silicone oils also depends upon their molecular structure, it cannot be determined 
only by their molecular weight. Therefore, the volatile loss of silicone oils Is recommended to be measured practically 
by the method as described above. 

[0021] Aerozyl R-972. R-974D, R-976D and RY-200 (trade names. Nippon Aerozyl) are preferable material for the 
thickener for the present invention. They may be used either solely or jointly and the total additional amount to the total 

25 amount of the ink follower is 1-10% by weight. 

[0022] Although pseudo-plasticity can be given even when the amount is less than 1%, quantitative lack of the 
thickener is evident and separation of oil cannot be prevented. In addition, even if viscosity is increased using particu- 
late silica, titanium oxide or aluminum as well as other powder such as inorganic and organic pigment whose BET spe- 
cific surface area is around 50 m^/cm. to which pseudo-plasticity is most unlikely given, the pseudo-plasticity and the 

30 yield value at the amount more than 10% become so strong that the following property to ink becomes bad. 

[0023] A more preferable range is 2-6% by weight to the total amount of the ink follower. Within such a range of 
additional amount, it is possible to prevent the oil separation and also to ensure a good following property to ink. 
[0024] Hydrophiiic thickener, such as Aerozyl #200, 380. 300. 100 and OX50 (Nippon Aerozyl Co., Ltd.), particulate 
alumina and ultra-particulate titanium dioxide, both of which are manufactured by a gaseous phase method of the same 

35 company, and the mixture of these materials can be prevented from interfering with the ink when the ink follower con- 
tains the substances such as surfactant, silane coupling agent, fluorocarbon, and methylhydrogen silicone, each of 
which has a hydrophilic-lipophilic balance (HLB) value of less than 4. preferably of less than 2. When silicone oil is used 
the for base oil of the ink follower, it is often possible for the ink follower, without adding other substance, to avoid inter- 
fering with the ink. 

40 [0025] It is effective to use additive such as surfactant to the ink follower in order to improve its property of following 
the ink. 

[0026] Even irrespective of the kind of surfactant, it Is not preferable to use the surfactant that dissolves in the ink 
during storage, but preferable to use nonionic surfactant with an HLB value less than 4. Moreover, the so-called fluorine- 
surfactant and sillcone-surfactant are the most preferable additives since they can drastically lower the surface tension 
45 of the base oil. 

[0027] it is also preferable for the object of this invention to add above-mentioned silane coupling agent, methylhy- 
drogen silicone, etc. since they are effective for stabilization of the dispersion of the thickener, homogenization and 
hydrophobization. It is very preferable to use additives unless It makes an ill effect for the stability of the ink follower and 
for the quality of the ink. 

so [0028] The amount of these additives to be used is generally from 0.01%, which is minimal effective concentration, 
to about 5% by weight. The amount over 5% by weight does not produce any better result, though It may not present 
any problem in quality. 

[0029] More preferred range Is 0.1-1% by weight. Surfactant acts on the "surface" as its name shows and. there- 
fore, the effect does not increase even if it is added too excessively Rather, even when surfactant having very strong 
55 hydrophobicity is used, there are components having lipophilic groups in the ink and a bad influence may be resulted in 
view of a property of the pen as a whole, therefore, too much use is not recommended in terms of stability with a lapse 
of time. According to the experiences of the present inventors, even in the case of a surfactant having an excellent char- 
acteristic property when used as base oil such as polyether-modif ied silicone, there was no change in terms of property 
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make its amount to amin,muTe?eTev^^^^ Sv. consideration, it is questionable to 

ofthesuTfac^antwasiosttime-dCd^^^^^^^^^^ 
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dispersion in the quality of theTnkfolirwefr^^^^ .!^IT.T^ '°' °' "^"^ °" '"^ *° 
100'C although that may vary depenS udI fht L^^^^ ^'^"^^ denatured at around 

10035] Under an at^sphJe o td'inaTp^^^^^^^^ T^"^ '^^^'"^ P^^*--^' 

invention is from 100-C to lS)»C when thiXn^Tn fir„,^^^^^ '^"9^ Present 

not higher than 60°C or non heating is SefSr^SL?^^ " ^^^en day thickener is used, heating at 

use Of a low molecular alcohoTfS sSfJeTy^^^^^^^^^ f " ""^^"^ 

[0036] Powder of inorganic oarticXL Vnri rL^ h T , ' ^^-^Perature may be from 60»C to 1 30»C. 

storagebut, Since the m^rLi'n'C^^e^^^^^^ 

lOCC or higher is included ^ at 100 C or higher, quality is more stabilized when a step of 

at around 60°C-80=C. ^ ^ '* P'^ef®"^"' that the auxiliary agent is gradually evaporated 

Med therefrom. components and addWves In tf» baee oil are evaiJ 
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I0043I Another example where application of temperature is effective is a step for diluting the concentrated disper- 
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Is still better that the addition Is not conducted at a time but is done for several times little by little with stirring whereby 
a homogeneous state is resulted within shorter time as a result. 

[0046] An example for a method of filling the ink follower of the present invention is that the ink is filled in an ink res- 
ervoir, a pen point is attached and then ink follower is charged. After that, a strong centrifugal force is applied by means 
s of a centrifugal separator in the direction of from the tail end to the pen point whereby the ink follower is filled with a 
good appearance containing no air or the like between the ink and the ink follower. 

Brief Explanation of the Drawing 

10 [0047] Fig. 1 is a cross-section showing a holder of a water-base ballpoint pen using the Ink follower manufactured 
by a method of the present invention. 

Best Mode tor Carrying Out the Invention 

15 [0048] The present invention will now be further illustrated by way of following Examples and Comparative Exam- 
ples. 

[0049] For the assembly of the ballpoint pen used in Test 3 and Test 4. a centrifugal separator of type H-1 03N man- 
ufactured by Kokusan Enshinki Co., Ltd. was used and a centrifugal force was applied at 2800 rpm for 10 minutes so 
as to apply the centrifugal force in a direction of from the tail end of the pen to the pen tip whereby the bubbles contam- 
20 inated inside are eliminated. 

[0050] The ink for a water-base ballpoint pen for Test 3 and Test 4 was prepared as follows. 



Printex 25 (Carbon black; trade name of Degussa) 


7 parts by weight 


PVP K-30 (Polyvinylpyrrolidone; manufactured by GAP) 


3.5 parts by weight 


Glycerol 


10 parts by weight 


Potassium ricinolate 


0.5 part by weight 


Triethanolamine 


1 part by weight 


1 ,2-Benzisothiazolin-3-one 


0.2 part by weight 


Benzotriazole 


0.2 part by weight 


Water 


27.2 parts by weight 



[0051] The above components were kneaded by a bead mill. After that, coarse particles of carbon black were 
removed and then 

40 





Propylene glycol 


20 parts by weight 


45 


Carbopo! 940 (Polyacrylic acid of a cross-linked type; trade name of B.F. Goodrich) 


. 0.4 part by weight 




and 






Water 


30 parts by weight 



£0 were added thereto. Finally, ink having a viscosity of 500 mPa sec at 40 sec'"" for a water -base ballpoint pen was pre- 
pared. 

[0052] Each five lots of the following Examples and Comparative Example were prepared using the materials of the 
same lot. "MW =" for polybutene means its molecular weight. Unless otherwise mentioned, viscosity was measured at 
25*'C using a viscometer of type E manufactured by Toki Sangyo (using a 3** cone). 
55 [0053] The material used was that which was allowed to stand at room temperature (1 0°C-25''C) unless otherwise 
mentioned. 
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Test 1. Viscosity Difference 



IS 



so 



25 



30 



5 Which was measured or one Stl it I^n«^^^^ 

nearer to 1 00 the value is) the smSerl%T^^^^^^^ ' "^'"^ ' °' '''' ^- '^^^ is (the 

Test 2. Time-Dependent Stabllity-1 (Bubbling Test) 

35-C for a month The nuX oTtZTprSu^^^^^ ^'^'"^'""'^ "P"'^^^ « ^.ater bath of 

Show: rr^^^^^^^ 

men grease and the ink f^Te TheXe^n^^ v>scoelast.dty are entirely different between the com- 
ing the viscotenacity J^db^V^B t^Z uZ^V,^^ J!^^ *° '""'^ '^^ks out keep- 
empirically substitmWwThte^esl 3 "^'"^ P^^^ent invention, the test was 

Test 3. Time-Dependent Stability-2 (Oil separation test) 
Ses a'^TSmpSr^^^^^^^^^^ '''-'^''^ ^'^-'^^ -'^^ ^ '^e '^ts of the products of the 

pen point was equipped with a ba I oen to whiS v^c t^^^^^ and the Comparative Examples were filled therein. The 
100: trade name of MitsuS. pTrK^rci '^^^^^^^^^ ^ commercially available ballpoint pen (UM- 

mixed with the ink were counted visually and wWL as thTSSnl^^ . °' P^"^ '^^'^^ °" 
five lots for each Example or ComparalSmpira^ th^.^^^^ "^'^ "^^^^ 

Of fifty sar^ples Whereby zero poinfwas thetiTwhi^^^^^^ 

Test 4. Time-Dependent Stability-3 (Writing Test after Preservation) 



Ssec to^'obsr^i^etk S^^^^^^^^ -bjected to a spiral writing at the rate of 

lowed at the amount of ^tx^ui^ sZ^ o^toZ^^^^^^^^ '""^^ °* '""^ '^^^'^ «nd fol- 
« the point was 3; when it was 3 fo mm t^^ poJ^^^^^ 1 and whi f f'"* '^'^^ 

ucts for each lot or. in other words S for e£h ^fw J^XT tJ T °' 'T' "^'"^ °- P^^"" 

was 0 point and the higher the point wartS^beSS resSIt ' ^'""^ ^'^"^ 

KUtJ2°^'h*^urr''" ^ ^""^""^^ "''^'"P'- '"-^ used in the above experiments v«l, 
ivSicnw^s%'oruSSra«:^^^^^^^^^^^ 



Group I 
so Example 1 
[0063] 
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Polybutene 1 0OH (trade name of Idemitsu Kosan Co.. Ltd.; MW . 960; viscosity: 19 Pa sec) 
Aerozyl R^976D (hydrophobic silica; trade name of Nippon Aerozyl Co.. Ltd.) 



47.4 parts by weight 
5 parts by weight 
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(continued) 



Eftop EF-801 (fluorine surfactant; trade name of Mitsubishi Materiai Co.. Ltd.) 



0.1 part by weight 



5 [0064] The above compounded substance was. kneaded at ambient temperature for an hour using a planetary 
mixer (manufactured by Dalton Co., Ltd.; type 5DMV; equipped with an electric heater) to give a viscous gel-like sub- 
stance 1 A. After that. 



10 



IS 



20 



Gel -like substance 1 A 
and 

Diana process oil MC-S32 (mineral qII; trade name of Idemitsu Kosan Co., Ltd.) 



52.5 parts by weight 
47.5 parts by weight 



were weighted and stirred at 120*'C for 30 minutes to give a product of Example 1 . 
Example 2 

[0065] The same compounded substance as in Example 1 was treated with the same planetary mixer by kneading 
at 1 QO'^C to give a gel-like substance 2 A. After that, 



2S 



30 



35 



Gel-like substance 2 A 


52.5 parts by weight 


and 




Diana process oil MG-S32 


47.5 parts by weight 



were weighed and stirred at 120°C for 30 minutes to give a product of Example 2. 

Example 3 

[0066] 



40 


Gel-like substance 2A 


52.5 parts by weight 




and 






Diana process oil MC-S32 


47.5 parts by weight 



45 

were weighed and stirred at ambient temperature for 30 minutes to give a product of Example 3. 
Comparative Example 1 
so [0067] 



55 



Gel-like substance 1A 


52.5 parts by weight 


and 




Diana process oil MC-S32 


47.5 parts by weight 
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Comparative Example .2 



70 





Gel-like substance 2B 


52.5 parts by weight 




and 




rs 


Diana process oil MCS32 


47.5 parts by weight 



20 



25 



30 



WOesr' ^' '° *° 9ive a product of Comparative Example 2. 

S^he'Le Jmin':tTs) " '^"^ "^ ^-^e 'empe^'ure is -C while that 
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Group II 
Example 4 
[0070] 



Tablet 





Group 1 




Planetary Mixer 


Stirring 




Temperature 


Time 


Tenrperature 


Time 


Example 1 


room temp 


60 


120 


60 


Example 2 


100 


60 


120 


30 


Example 3 


100 


60 


room temp 


30 


Comp.Ex. 1 


room temp 


60 


room temp 


30 


Comp.Ex. 2 


140 


60 


140 


30 



45 



Nissan polybutene 0.15N (trade name of NOF Co, Ltd.; MW = 580) 

Aerozyl R-974D (hydrophobic silica; trade name of Nippon Aerozyl Co., Ltd,) 
KBM 504 (silane coupling agent; trade name of Shin-Etsu Chemical Co. Ltd.) 



95 parts by weight 
4 parts by weight 
1 part by weight 



" SLm^eT'" ^ P'^"^*^^^ "^-^ e"-*-"^ ''-ted at 130-C to give a prod- 

Example 5 
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Comparative Example 3 

[0073] The same compounded substance as in Example 4 was kneaded for an hour using a planetary mixer (men- 
tioned above) kept at ambient temperature to give a product of Comparative Example 3. 

Comparative Example 4 

[0074] The same compounded substance as in Example 4 was kneaded for an hour using a planetary mixer (men- 
tioned above) heated a1 150°C to give a product of Comparative Example 4. 
10 [0075] This group li was summarized and is shown in Table 2. Incidentally, unit of the temperature is °C while that 
of the time is minute(s). 



Table 2 



Group II 




Planetary Mixer 




Temperature 


Time 


Example 4 


130 


60 


Example 5 


40 


60 


Comp.Ex. 3 


room temp 


60 


Comp.Ex. 4 


150 


60 



25 

Group III 
Example 6 

30 

[0076] 



35 



40 



45 



SO 



Nissan polybutene 200SH (trade name of NOP Co., Ltd.; MW = 2650) 
Aerozyl R-972 (hydrophobic silica; trade name of Nippon Aerozyl Co., Ltd.) 
Silwet FZ-2122 (silicone surfactant; trade name of Nippon Unicar Co., Ltd.) 



48.9 parts by weight 
3 parts by weight 
0.1 part by weight 



[0077] The above compounded substance was kneaded once by a triple-roll mill (manufactured by Kodaira Sei- 
sakusho; 13 cm roll) where the roll surface was heated at 40**C by steam to give a gel-like substance 6A. 
[0078] After that. 



GeMike substance 6A 

and 

KP 54 (methyl phenyl silicone oil; trade name of Shin-Etsu Chemical Co.. Ltd.) 



52.0 parts by weight 



48.0 parts by weight 



were weighed in a mixing kneader (manufactured by Tokushu Kika Kogyo Co.. Ltd.; type HM-2P) and kneaded at 40**C 
for an hour to give a product of Example 6. 



55 
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Gel-like product 6A 


52.0 parts by weight 


and 




KF-54 


48.0 parts by weight 



were kneaded at 1 20=C for an hour using the same apparatus as in Exampie 6 to gl 
15 Example 8 



give a product of Example 7. 



20 [0081] After that, 



25 



Ge(-like product 8A 


52.0 parts by weight 


and 




KF54 


48.0 parts by weight 



30 were weighed in the mixing kneader (mentioned above) and kneaded at 120«»C for an hour to 



8 

Example 9 



give a product of Example 



40 



45 



Gel-like product 9A 


52.0 parts by weight 


and 




KF 54 


48.0 parts by weight 



were weighed In the mixing kneader (mentioned above) and kneaded at 120-C 



9 

so Comparative Example 5 
[0084] 



for an hour to give a product of Example 
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Gel-like product 6A 


52.0 parts by weight 


and 
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(continued) 



KF-54 



48.0 parts by weight 



5 were kneaded at 1 40°C for one hour using the same apparatus as in Example 6 to give a product of Comparative Exam- 
ple 5. 

Comparative Example 6 

10 [0085] The same compounded substance as for the gel-like product 6A of Example 6 was kneaded once using a 
triple-roll mill (mentioned above) where the temperature of the roll surface was made 140''C to give a gel-like product 
SB. . 

[0086] After that. 

15 



Gel-like product 6B 


52.0 parts by weight 


and 




KF54 


48.0 parts by weight 



were weighed in the mixing kneader (mentioned above) and kneaded at 120**C for one hour to give a product of Com- 
parative Example 6. 

25 [0087] This group III was summarized and is shown in Table 3. Incidentally, unit of the temperature is **C while that 
of the time is minute(s). 



Table 3 



Group ill 




Roll Mill 


Kneading 




Temperature 


Frequency 


Temperature 


Time 


Example 6 


40 


once 


40 


60 


Example 7 


40 


once 


120 


60 


Example 8 


120 


once 


120 


60 


Example 9 


room temp 


once 


120 


60 


Comp.Ex. 5 


40 


once 


140 


60 


Comp.Ex. 6 


140 


once 


120 


60 



45 Group IV 
Example 10 
[0088] 



KF96H (dimethyl silicone oil; trade name of Shin-Etsu Chemical Co., Ltd.; viscosity * io Pa 36 part(s) by weight 
sec) 

Aerozyl #200 (fine particles of silica; trade name of Nippon Aerozyl Co.. Ltd.) 3 parts by weight 

TSF 484 (methyl hydrogen silicone: trade name of Toshiba Silicone Co., Ltd.) 1 part by weight 
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10 



15 



SO 



Gef-like product 10A 


40 parts by weight 


and 




KF54 


60 parts by weight 



uS^iS^i", T""^' ""'"^ "^'^ ^""^ ^-"'^"^ 30 minutes to 



f Example 10 
Example 1 1 



give a prod- 



gel-like product 1 1 A temperature using a triple-roll mixer (mentioned above) to 



give a 



I0092J Then, 



ss 



30 



35 



40 



Gel-like product 11 A 


40 parts by weight 


and 




KF54 


60 parts by weight 



^of E^Se" 1.''''"'*''' "^^'^ tenperature for 30 minutes 



F Example 
Comparative Example 7. 



to give a prod- 



above) to give a gel-like produrt 7B temperature usmg a triple-roll mixer (mentioned 

[0094] Then. 



50 





Gel-like product 7B 


40 parts by weight 


45 


and 






KF54 


60 parts by weight 



ifSime i^l'lTs)" ""^""'^"^ °^ While that 
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Table 4 



5. 



10 . 



Group IV 




Preliminary Kneading 


Roll Mill 


Stirring 




Temperature 


Time 


Temperature 


Frequency 


Temperature 


Time 


Example 10 


120 


30 


room temp 


2 


room temp 


30 


Example 1 1 


40 


30 


room temp 


2 


room temp 


30 


Comp.Ex. 7 


room temp 


30 


room temp 


2 


room temp 


30 



. Group V 

75 

Example 12 
[0096] 

£0 



Nissan polybutene 200SH Benton 34 (organically treated bentonite; 


36.5 parts by weight 


trade name of Wilber-Eliis) 


3 parts by weight 


Di glycerol dibehenyl ether 


0.5 part by weight 


KBM 504 


0.5 part by weight 


Ethanol 


1 part by weight 


Diana process oil MG-S32 


58.5 parts by weight 



[0097] The above compounded substance was preliminarily stirred for 30 minutes(at ambient temperature) using a 
beaker made of stainless steel, kneaded twice using a triple-roll mill (at ambient temperature) and kneaded for one hour 
using a planetary mixer (mentioned above) wherein the inner area was at SCC and about 0.1 atm to give a product of 
35 Example 12. Ethanol was evaporated and lost until completion of a treatment with the triple-roll mill. 

Comparative Example 8 

[0098] The same compounded substance as in Example 1 2 was preliminarily stirred for 30 minutes using a beaker 
40 made of stainless steel of 120^*0, kneaded twice using a triple-roll mil! (at ambient temperature) and kneaded for one 
hour using a planetary mixer (mentioned above) wherein the inner area was at 60*'C and about 0.1 atm to give a product 
of Comparative Example 8. Ethanol was evaporated and lost until completion of a treatment with the triple-roll mill 
[0099] This group V was summarized and is shown in Table 5. Incidentally, unit of the temperature is ''C while that 
of the time is minute(s). 

45 



Table 5 



Group V 




Preliminary Kneading 


Roll Mill 


Planetary mixer 




Temperature 


Time 


Temperature 


Frequency 


Temperature 


Time 


Example 12 


room temp 


30 


room temp 


2 


60 


60 


Comp.Ex. 8 


120 


30 


room temp 


2 


60 


60 



[0100] Results of evaluation for each of those Examples and Comparative Examples are shown in Table 6. 
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Table 6 



5 


Group 


Sample Name 


Test 1 


leSI ^ 


lest 3 


Test 4 




1 


ExamnI^a i 

M^Wl 1 IWl W 1 




4 


0 


88 






Pyarnnio 0 


1 10 


2 


0 


88 






cAampie o 


IIO 


1 


0 


70 


70 




wurnp.cx. 1 


128 


15 


2 


60 






Comp.Ex.2 


iai 

1 O 1 


lb 


5 


60 








120 


0 


0 


72 


IS 


II 


Fvamrvla R 


i21 


6 


2 


60 






wUi tip.cx.o 


133 


17 


12 


20 






v/omp. tx.*f 


151 


0 


0 


52 






ExanriDle 6 


111 
1 1 1 


o 
O 


0 


90 


20 




example / 


109 


0 


0 


100 




III 


Examole 8 


1 uo 


0 


0 


100 






example y 


107 


0 


0 


100 


25 




Comp.Ex. 5 


142 


0 


0 








Comp.Ex.6 


161 


0 


0 


90 






Example 10 


110 


2 


0 


98 




IV 


Example 11 


111 


6 


0 


82 


30 




Comp.Ex. 7 


125 


10 . 


15 


60 




V 


Example 12 


123 


0 


0 


100 






Comp.Ex. 8 


223 


45 


28 


40 



35 



40 



45 



SO 



55 



About Group I: 

fully achieved due to too low teCera ure 1^^^!^^^^^^ room temperature, homogenizatlon of the thickener was not 

to 1 40-C as in Compara eSTtJS isTj^I.^ ^ '° T '"T' """^ '""^ temperature was raised 
higher than that. WscU dkr^,X4Lly due f T? 

perature was big presumably because the test period was from February to May ' ^"^^"^ ® ^oom tem- 
About Group II: 

clay thickener as well as other materials durtl^^Tj^L^S,^ „ °' Particulates and the 

Whereby the eva,„a«Oh o, E^TrSiS^aXr^ ZTo-t ^t^r " '"'^ " 
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[01 06] In addition, due to the same reason as in Group I. evaluations for Comparative Example 3 and Comparative 
Example 4 were low. 

About Group 111: 

s 

[0107] Again, as compared with Example 6 where both of the temperature upon the use of a roll mill and that upon 
kneading were 40''C. higher evaluations were noted for Example 7 and Example 9 where the temperature upon knead* 
ing was 120*0. Further, the evaluation was far higher in the case of Example 8 where both of the above were 120*'C. 
The difference in temperature versus the difference in evaluation as such is due to the fact that, although moisture in 
10 the air was absorbed with the power of Inorganic fine particles and the clay thickener as well as other materials during 
preservation, it was able to be removed by heating at 100**C or higher whereby the evaluations of Examples 7, 8 and 9 
Including a step of higher than 100°C were higher. 

[01 08] On the contrary, the evaluations were lower in Comparative Example 6 where the temperature upon the use 
of the roll mill was 140'*G and in Comparative Example 5 where the temperature upon kneading was 140**C. This is 
15 because there is a boundary at 1 30'*C and, when the temperature was higher than that, viscosity difference presumably 
due to evaporation became big. 

About Group IV: 

20 [0109] In this Group, although the use of the roll mill and the stirring were can-ied out at room temperature, there 
was a difference in the temperature upon a preliminary kneading before them. 

[0110] To be more specific, as compared with Comparative Example 7 where the preliminary kneading was also 
carried out at room temperature, higher evaluations were resulted in Example 1 1 where the preliminary kneading was 
carried out at 40^*0 and in Example 1 2 where that was carried out at 120"C. 
25 [01 1 1 ] It is therefore likely again that dispersibility of the thickener improved when a preliminary kneading was car- 
ried out at higher temperature. 

About Group V: 

30 [0112] In Group V, after a preliminary stirring was carried out. a roll mill was used and then a planetary mixer was 
used. 

[01 1 3] Here, evaluation for Example 1 2 where the preliminary stirring and the use of the roll mill were conducted at 
room temperature and the planetary mixer was used at 60**C was high. 

[0114] On the contrary, evaluation for Comparative Example 8 where the preliminary stirring was conducted at 
35 120''Cwas low, 

[01 1 5] This Is because, since the temperature of 120°C was applied before the dispersing step where the highest 
shearing force was applied, ethanol which is an auxiliary agent for swelling the clay thickener was evaporated whereby 
dispersions became big in all of the properties. Thus, since the temperature was made high prior to "a step for homog- 
enizing thickener** according to the present invention, the evaluation became low. 
<o [01 1 6] There was a tendency that, in a bubbling test of Test 2. when stirring was carried out at higher temperature, 
the result was more advantageous. This Is because, during the stirring at high temperature, the base oil was wetted 
even to an extent of the invisible bubbles remaining in the thickener. 

[01 1 7] The bubbling property was also good in the case where the temperature was higher than 1 30"C. 
[01 18] The same character was noted in the oil separation test of Test 3 and in the following property test of Test 4. 
45 Thus, when the dispersibility of the thickener was good, the oil was hardly oozed out and, in addition, showed a good 
following property. 

[01 19] Exceptionally, in Comparative Example 4, the following property was not so good in spite of the fact that no 
oil was oozed out. This is because, although there was no problems for heat resistance of methyl hydrogen silicone 
which was an additive, a low molecular polybutene having a relatively low molecular weight (580 in average) was evap- 
50 orated whereby viscosity of the base oil became high and. in addition, amount of the thickener increased relatively. 
[01 20] The same tendency as in the Examples of the present application was noted in the tests for reference where 
the foliowings were optionally combined: 

Base oil: polybutene, liquid paraffin, spindle oil. dimethyl silicone oil and methyl phenyl silicone oil; 
55 Thickener: Aerozyl R-972. R-974D. R-976D. RY-200, #200. 380. 300, 100. OX50. Titanium Dioxide P25 and Alu- 
minium Oxide (trade names of Nippon Aerozyl Co.. Ltd.), Benton 27, 34 and EW (trade names of Wilber-Ellis), syn- 
thetic smectite SAN. SAF and SWN (trade names of Cope Chemical) or the like; and 

Additive: surfactant such as fluorine surfactant, silicone surfactant, polyoxyethylene derivatives, glycerol-polyglyc- 
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Cle*a«,« and plx»pha«s c=«»„, «,e«, ak™,„„„ „uf«n, a,« ^ ,„„ta 

thickener is constant for every lot resultina in iMp « stable bme-dependently. where the dispersibility of 

Industrial Appllcabnit/ 

baseballpoint pen. "'owerpiaceaatthetail endpartof ink received in an ink reservoir of a water- 



15 Claims 



2. 



A method for manufacturing ink follower for a water-base ballnnint n^n o+ * - . 
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